DNA fragmentation, DNA repair and apoptosis induced in primary rat hepatocytes by dienogest, dydrogesterone and 1,4,6-androstatriene-17beta-ol-3-one acetate.
Four steroids that share the 17-hydroxy-3-oxopregna-4,6-diene structure - cyproterone acetate, chlormadinone acetate, megestrol acetate, and potassium canrenoate - have been shown previously to behave with different potency as liver-specific genotoxic agents, the response being markedly higher in female than in male rats, but similar in humans of both genders. In this study, performed to better define the relationship between chemical structure and genotoxicity, dydrogesterone (DGT) with double bonds C4=C5 and C6=C7, dienogest (DNG) with double bonds C4=C5 and C9=C10, and 1,4,6-androstatriene-17beta-ol-3-one acetate (ADT) with double bonds C1=C2, C4=C5 and C6=C7, were compared with cyproterone acetate (CPA) for their ability to induce DNA fragmentation and DNA repair synthesis in primary cultures of hepatocytes from three rats of each sex. At subtoxic concentrations, ranging from 10 to 90 microM, all four steroids consistently induced a dose-dependent increase of DNA fragmentation, which in all cases was higher in females than in males; their DNA damaging potency decreased in the order CPA > DNG > ADT > DGT. Under the same experimental conditions, the responses provided by the DNA repair-synthesis assay were positive or inconclusive in hepatocytes from female rats and consistently negative in hepatocytes from male rats. In the induction of apoptotic cells, examined in primary hepatocytes from female rats, CPA was more active than ADT and DGT, and DNG was inactive. Considered as a whole these findings suggest that a liver-specific genotoxic effect more marked in female than in male rats might be a common property of steroids with two or three double bonds.